Apoptosis signal-regulating kinase-1 is involved in vascular endothelial and cardiac remodeling caused by nitric oxide deficiency.
Long-term treatment with N(omega)-nitro-l-arginine methylester (l-NAME), an NO synthase inhibitor, induces hypertension and cardiovascular injury. However, its precise mechanism is unknown. Using apoptosis signal-regulating kinase-1 (ASK1)-deficient mice, we investigated the role of ASK1 in cardiovascular injury caused by l-NAME treatment. l-NAME was orally administered to ASK1-deficient and C57BL/6J (wild) mice for 8 weeks. l-NAME treatment increased blood pressure of wild and ASK1-deficient mice to a similar extent, indicating no role of ASK1 in NO-deficient hypertension. l-NAME treatment significantly impaired acetylcholine-induced carotid arterial relaxation in wild mice (P<0.01), being associated with the decreased endothelial NO synthase (eNOS) activity (P<0.01) and the increased disruption of eNOS dimer (P<0.01), whereas these changes by l-NAME were substantially attenuated in ASK1-deficient mice. Thus, ASK1 is involved in the impairment of vascular endothelial function by reducing eNOS activity and disrupting eNOS dimer. l-NAME treatment increased vascular reduced nicotinamide-adenine dinucleotide phosphate oxidase activity and superoxide in wild mice to a greater extent than in ASK1 deficient mice. l-NAME treatment in wild mice caused cardiac hypertrophy, myocyte apoptosis, macrophage infiltration, coronary arterial remodeling, interstitial fibrosis, and the expression of monocyte chemoattractant protein-1 and transforming growth factor-beta1, whereas these cardiac changes by l-NAME were absent in ASK1-deficient mice. Cardiac reduced nicotinamide-adenine dinucleotide phosphate oxidase activation and superoxide elevation by l-NAME were much less in ASK1-deficient mice than in wild mice. Our work provided the first evidence that ASK1 is implicated in vascular endothelial dysfunction and cardiovascular remodeling induced by NO deficiency by regulating eNOS and reduced nicotinamide-adenine dinucleotide phosphate oxidase.